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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a front vehicle tracking system and 
a front vehicle tracking method that can reliably track vehicles and are 
capable of robust, accurate measurement. 

SOLUTION: The front vehicle tracking system comprises a laser radar 2 for 
scanning a front in the advance direction of vehicles; a laser radar data 
memory 4; a vehicle discovery point 5 for detecting front vehicles according 
to the reflection point of detection waves of the laser radar 2; an intensity 
distribution type creation section 6 for creating the intensity distribution 
type of reflection points; a vehicle tracking section 7 by utilizing intensity; a 
laser radar measurement evaluation section 8 for evaluating the 
measurement of laser radar; an electronic camera 3 for imaging the front in 
an advance direction; an image memory 9; a vehicle template creation 
section 10 for creating a template for tracking vehicles; a vehicle tracking 
processing section 1 1 for tracking vehicles by template matching; an image 
processing tracking reliability judgment section 12; and an integral 
processing section 13. 
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&L±mwLfc £ o *nm<Di&f& i <DMJ5mmj&mi<' xt- i±<Dmi$,it, m 1 k ^ l fc c: 

fc < . Stll (02) ©jtff7a(fiaM73^X^-V^V^-r^U-tf7 f -^2fc, U — if -r 40 

- * 2*«a*LfctttHift*S»LfcSI*jSfcJ: !)ffl#*ffi*1*tti-rs*PS«JI«5 fc, U 

- If x - # 2 ted: t)W-S!lUfcffi(i%fe**L, SS**5©^JK#^S£M-r3!3ijS#M 

ft fig sp 6 fc , afi»**tfjiia«<5, M^r*woffl«*tHB!j-r*3iaf!iffl-e©*wii 
»gi57 fc, u - if t* - * 2 ic& zmismm<D&m&&<Dmni&*vtmt & u - tf -r - # «■ 
sijfpfi«¥ia8fc, g$(^i©5tff75"i«iM^^jiff-r^*^^3fc, u-ifx- ^ 2 fc j: d 
ttsijLfc[Eei^t#®L, u - if 7* - # 2fcj:»3«iaLfcta[Htej*rt;-r3B«±<offiafc 

M#*W©jittfflx>:/'U— HftdtlSl 0 fc , ft r£ £ n fc r- 

y 7 s u - h**sre*aftte«t«^:*saft*#itt, f-y^u- b v v =f- z/ if ic j; 5tB 
jiSf^rffdSMii^^agPl lfc. *^^3<OiS{fMil{c<t^Hti^$M©i&^fi^'l4^fP 
ffi-r*H««ia3il*«jl14¥iJ^Wi2f:, U-ifT f -^2tc<t«iiS):|¥fiIig*fc,iB#5Q ! 50 
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SteJ:*SIttWil6*B*fc*«!'& J PJj£L, i^WSiS ISffi l fc » "T -5 fit B * » tti 

■r * asanas 1 3t*tts, 

[ 0 0 4 7 ] 

««fi¥SKffiSL, 3* fi # * 8! j« » 6 #3&fi#*&g!ftsjS#«teffl S MfUfflT?© 

*Mig^gP7A^sfijfflT<D*i^iii^^©fci§sL. is-iff-fmwmm^&stfmm 

*SfciSl/, $ ifi 84= & 3 SB 1 ltfBBBWfflJI^afcffiiSL, H#^SiS^««SttfJ 

sap 1 2 ^iBtfifflaiSftMi^itwje^ateffia jk^msb 1 3 *^-&©s¥«8fctaa 

[ 0 0 4 8 ] 

2«iwAtfc*ais*s»Lfc£»js**au, e»*oi*s 1 fc**-rsffl*f<fcB*aii 

m l tc & mictt % mm ±<v itw ic mjs mm <D&m m 7- > 7 u - b * ft? m. l , u - +f 7* 
t* » is m % ft ^ , i&mnn , &<Dm^j3<DmM®iz£ z> mib sc 7? m n <o w. m * mm t s 0 

[ 0 0 4 9 ] 

il<DJ:9 4I^(eJ;0, # H #6 <D Jfc <g l T- 1± , gUPoltcigtg^n, ilf?73lRjHu73©¥jaj 
+ * — vyLfttf&BJntf-ffl-rsu— IfU — ^2 , M^fc#ft-r«*F5*7 : ->y^ 

— h^V7 v >^ft2©tof*fl£Bit»#S£fc:<fc t>B«±fcfe»**PfOffiB*jfi», ft i»J "T 

<o ig m t , a m $a a (c *3 w- & -r > :/ ^ — f co 2o©#e-e^j^iis^*tT(/"'. is 

*»mt©«f>»©W-B«tc«t K) , Bffii©«ftfi*ft»!|-rsc i:£#^i:-r&f?t/££ L fc 0 
* fflf * ii » "T * c i: -^I &g £ ft *? , X x A £ i: L T n M X h T* 6t SI ft th S'J * ft -5 c i: 

««tto?a!v^o9fwiis**fijffl-r* at-, *d b m tt © jg ^ it i»j m s t -r « c 1 & rt 

Hg fc ft * o 

[ 0 0 5 0 ] 

SIOll 2 

#H*©»t62T?l± % U — tf U — ^2i:HBjaa©feS^©tf»J©5pJjS*g*»L, ^ M 

if gp i 3 fc is ^ r , m m * m <& m w m m m ic it m r* t? & ^ * s ir -r % c t: t? , ->xfAi 

fcf J: o 
[ 0 0 5 1 ] 

09 (a) tt x 3©»*«U-1f iOEftft*^, 09 (b) tt , U - If 1/ 

- ^ 2 «fc 3 0^tf)2;ft41^0«)!Ift*fHtH-p*5, 
[ 0 0 5 2 ] 

B9T, 5 1 « U-tf U- ^"^^nft , 52tt*^^1^»]^, 5 3 it U - *f U - ? 2 <DJ5 1* 
BBBWW^oIBftBB, 5 4 t±HBftia07j^iS;)(«jeW- SiJ^Rltgft B«-e« « 0 
[ 0 0 5 3 ] 

fcL, BJDRrflgft«SH* < Bft*B'&*^^fc«>, 0 9 (a) (c ^ <fc ^ fc % HBO^i^U 
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[ 0 0 5 4 ] 

ii oi±, v-*? ■? 2 twm&m.* ri? tiic&v % 0 wrmmmvftmi? bum* ns 

[ 0 0 5 5 ] 

ai or*, 5 5 it v-*r 2 (omm^m^mm, 5 6 i±wmmm<Dmm^m^mm^ 

[ 0 0 5 6 ] 

S£8l#3fi-r;r3i§£, S^ItfltrS, $fc *t $ O )£ tc J; o T & . Stft^I^iSlft 
fcASftl/V ftifOltgjHtffctK ft?B'JffiStfig-»33ii£-fc&3 0 ) o — '^r, IMlti 

i-^^n-sy, oso, ^ it it ti . m t e 2 ic ^ -r £ ? (c , mm±.<D±z z & itic £ 
mm t# mm tit, Jtz vm&t** « 

[ 0 0 5 7 ] 

A z = w • f / w c — w • f / ( w c ± 1 ) = ± z / ( w • f + z) 3 

fetch, w tilROiSdfi^ z (if tOg^, wc(±®#±©i®, fti^^KSiT' 

C®a-flfflBAzttEftztfSv>»2*£<&«. OS^ B # MS <fc 3 if jffm E 20 

fSA , ia<ftsaif^5«fiT', a?*»*sKt<a*i:f as, 0a it a, KRia<iS^:*wfi 

/J-> £ < ft .5 , B0±T-*BcDif6tf2Bift<Dt><D*MBig^tf, MoT 1 HitDifc^S 
ttWreiifcJ:¥#©EJifc:W-j».lsnTLS$tf, ISlt- l o oif ©iofeotf i 

o liit^^tt, mm it® i % (=100/101) T*L^ft<, a /h ft k is tc l ^ 

ft £ ft ^ c i: £> t> <=> T & £ c 

[ 0 0 5 8 ] 

cctdftcfc^^, myj it u - -9 s u - 2 , 3fi^gt«H^icj;^it?aij^m^3Mj?-r^c 

kT'iSWStetfRjBgkft'}, © iS £ St , i5ffilio«Jt)»»»4, WilifHi 00^770 

[ 0 0 5 9 ] 30 

^ 2 «o w- w us * , i^-^*u-^2co!^^f4^M73fej;r) ; )aKgi«iii^5aa(Diigm*ffli,v 
u _^ u _^ 2 «73A s i2;ftft*-a-{±, 3fi8g«©w-»j(±H^4aa, ^ nw^ai/-f u-^ 

2<DiEgi, «&l©ttM^*5:ffl^ntf J:^ (09 (a) . (b) #Bg) „ 
[ 0 0 6 0 ] 

en fc J: K> , fr7?L*^^ft(Dl5Hrt{cftt,^^T<0%3it7?5!>^55IT*tTl/'>na*McD 
ilWS'Wfilfcftt), fro, S»fiftElHH-«iJ*£^£fiJffl-r3c:i;T-, 4*ktT, d/^x 

k t* m m & ft w- pj a< rt as k ft ■& o 

[ 0 0 6 1 ] 

ttiRHLftiH, *nm<DBm 2 (omysmm^m^ x r- a t± , ^fc^&fcfjTjeoreiB 40 

3 <0 — * * ffl W \s - ^ U — # 2 & tzlt ft * "7 3 <D y *t <D r> % , ^fllfttf/hJ^^O 
[ 0 0 6 2 ] 

coi54i*t ±5, * n m © & m 2 t- {± , m ia ii as © s 1 © m m tt © w jg ic o ^ r 

fi , 5 ^ © & jg # *fc V ^ > y $3 <£ f- ^ 7" U - h^^^>^OtgK«OffPffifc^T'ft< 

<Dmfr^mmtf~zjffex*&%> 0 m 75 v it u - *r u - *? 2 , 35 se g t- f± h 4* , b « s r= it u - 

•^u-^2Ttt»iRrfi6ftfta*Wh*i,^ott»ift©iBT?tttH*ti*»-&ti, « Jo ft a< j£ 
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[ 0 0 6 3 ] 

mm<omm 3 

*Ii©^g3 T*t±, M5£©*«©JB!*2fc:&i^Tin«©##U-1fU — ^2£9l£ft:&: 

43 # * U — -tfU — ^20^«<Q'®ffllBH«rSfflL, ^Wtfifi^Stfc: 
, U-tf U-^20tft»Jft*flSIR«fc *)2*^«fc»J£L, U - If U - ^ *D ft M V til £ti 2 ft 

[ 0 0 6 4 ] 

Ml I It, Z<DW & £tiimA1ti!i<Dm7£.J3&*mm-? %mT*. ( a ) l,tU-^U-^2<D^ 
JO j£u (b) tt«fi!ft4||0^--»fU-^2©*ftlMi**-rHT?**o 
[ 0 0 6 5 ] 

Ei i (b) {c^-r<fcdtc. *w««u--ifi/-^2o*»iftisst»«tii*ft««'& % mmic 
&mm<D&&tittii%iA<Dftic&zict>frfrt>c>-f, tiitoAicfe $ z v ictiita&tfm*) , m 
mmm<D& zmto&wMmz n % 5 mMiwmc o ^-r^o c © ±§ , c © * « ^ t 

, $ iQ O ft {ft B . Ei*tt»tS fcKf tflbn^Pt^. *iIO«S3t'tt 1 C©<fc? 
r- > 7 U— h > W&mtf . ffiB8ffi#L#^«JW±K:&seflfc:jES»fc:fT*>ftTi^ 

[ 0 0 6 6 ] 

c ft tc «fc !? , aiao^^asai^/sH-ejecsKiupj^Be^iifc^-etrSo 

[ 0 0 6 7 ] 

ft ©7? # * ^ 3©*aflJ:Dd^^l^> fc&ft^T*M;S*M#&aj;*ft<3frif-5fr© 
|80 # 3 ft 6 W 5£ f £ *V fc L < fci , *»IjSoreii<!!)*t©«6-P#)y**<a:SS* 
[ 0 0 6 8 ] 

t, u-tr u- ^ 2 ©^tfiasnft a i>i«, ttaftdows*. *§ it $ n ± n 

ft©4&T*&fcb£ft;fc»£fc, *©ttiffl©tf&T3*#**<ftS«fa#*SftSfr6ipJj£-r 
*o tUtt, *©81**MWLfcC fca»&WJ£fS*iati: Lfco ill*, U-*fU — ^2 
© « 3D ft © ** « , ffi(S©Wja^S<*Sili:^#t,^fci&, ^lffifeJ:Cf«ee%iEL<^i6 

A, /£ W- »J *a JK © ffl ffl * ft to T? * 5 46 , «fc 0 fit M > o , ffillfftftgffiffilKOtI'Mtftinfe 

fc * 3 0 
[ 0 0 6 9 ] 

fg © » M 4 

01 2 tc, jES(c*M©^f*^Jt#^ft^SJS©^gifi:{i«L.Tt,^c:$M* , ^^{C3fi-^^ 

itKUT i/zf \s- b corns (b) tirtfuxv^u— hfeffl*-r*«^*^-r 0 6 

1 lit H M r > ^ - h , 6 2 t± P"5 fflij r- > 7° U - h T- * 3 o 
[ 0 0 7 0 ] 

C © «fc 3 lc , H>i;5©iPiiiotfS3fi!£Btfcifi-3<, $ fci , ££2rAfc:&-;3r&«2rffllci*tt-9' 
S x $iO-i«HftOllft*>6li»|ilTLS^ CO±7a*iBT?tt, 01 2 (b 
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[ 0 0 7 1 ] 

LCfli, U - if u - ^ 2 *5 J: t>* H ft M 5 © it Bfr M ffi © ® m$kU # t> o T ^ * C i: 

7 U - h (rtlf y^l/- h 6 2) *SIfflL/S:7 i y7 p U-h^y^->y%ffd<t3fC'r* 
„ 0!l * tf , *W#Sl3©ffig!crfcfcimf'^jfi^^T<3Cfc#:bfrni£* m E i£ 1 , 2 

H**«Ifi¥ST?t«. c: © «fc 5 * ^ SiJ fc «fc t> , f y/l/-h%lft*^tt)tLS9i 10 
te ft « L T < c fc t* t ? o 

[ 0 0 7 2 ] 

SI 3li, rtfiiJx^^U- h fc&fe — aPOf-y^U- h ©5£«©«l^ ^^f!T\ (a) 
tt*PI*<»ifib7£i:#, (b) l±mn&j£WlC&W)lsT^Z t?*^t 0 6 3ttSiLf: 
•ryzns— K 6 4 limMfofflj&Bmr-^-f Is — h , 6 5 « * W ;& ffiij }6 3$ ffl t" >7 U — h 
T'& -5 o 
[ 0 0 7 3 ] 

£ pb « # ■ ft b fc a s w fi&tt a* # ^ c ^ *» e , mm © ft gp t* <? > ? v - h v v ? 

*«Rli4l»^ J Pfi'Xf + (ttflK Jfctt) ^#tyfe-5gP^-{cSg-r^ (01 3 (a) ) 20 
o 2nfe if ^ 6 frtc^ffc LT ^ 2> *§^© 5 £ tc &W) t -5 It * ffi © £f <IJ % £f fc 

^»if^«^{±*M«^ffll©iii^!rt{c»^5n^RlHg'i4<Di«v^g|i«-{cS^-r^ (0 13 ( 
b) ) o 
[ 0 0 7 4 ] 

£ , 01 4 IC It % *W<Drtg|3^»fe{|iJfCx^7 s ^-h%^«Lfc0i:, ^©•r>'^l^-h 
rtt£idSn«*iS±Offi«©|iafE*3R±K:*lt*»jSfi[Bi:©Bfl«*^-ro (a) tt , * 
W(DF*Jg|5fCx>'7 P Ix-h^^8Lfc«^, (b) , (c) (iSffiOfel(Cfy7'l/- h?: 

[ 0 0 7 5 ] 

7 1 « ft fflj -f > 7 U - h © ;& ©J ( » (ft « x R, E «f z ) x 7 2 l± ft {»J ^ > U - h © £ fflij 30 
(gtfitBxL.EBtz), x l , x r f±Bi5lT-<&3o 
[ 0 0 7 6 ] 

il « , Hi ft f£ T* © ii K v 7- > ^ U - h £ D it L . m x. l£ ft M It if T U * fr -5 «fc 5 tc 
^OiA^L^f^lL 01 4 (c) fcjj*"r«fc3teH«rt©iI*MiRTlJ&-e*S#» * 

tf , 014 (c) T* It , B ft ± © x * - x loem^SlffiWaSOffoeitfcffiafS^te 
£ ft ^ « . ■ry^l'-bSrgjtm-r^ H»±©j6SM±T#Tfc3&7tg«3R±T© 

* J E-Offl»03^7cWftE(t J f>{ftB*<W-jB!J'P*a<ft*o L L , LiltliU-^U-? 40 
2 tC «t <? E & © «ij Tf # T Tc *t> s 01 4 (a) , (b) (C^-Ti^tc. y- Z/ f V — 
h * * W © fflfl ^ & te 0 * b m ^ T fe , H^©*i^©1ll(fi», ESI«r^J»5itLS3^ 

[ 0 0 7 7 ] 

^S9, 0 1 4 ( b ) T* t± , U - U - $ 2 T- © m M E IK © Wi ffl'J ^ rT II t» fc C i: if 6 , 

^U-h%flDBLTt, il, « tt B © ft SiJ tc ti 5£ f* ft (,> 0 
[ 0 0 7 8 ] 

c©<t9ftnafcj:f3. u-*fu-<$r2tmmt*&fr'£t3-&z<ii:T*, m ft *» s * m <o 
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[ 0 0 7 9 ] 

mmt&mm'&wmmttezm u - if u - ? 2 t* ti- $j # t* t t> 3 t^^e. 

$ ft , $iO£fi©2% ?.^-S|5^I8(fl{cI«?nT^ntf, 6«iftB£IMy£»Of 
[ 0 0 8 0 ] 

$ ft , ffl^MSfCfc^jfiBMcfc^T, ft^^^y^U-b^&^frU&^SLft^fiijT-^ 
[ 0 0 8 1 ] 

^ (c S * W il BMc :fe T\ Ig^cD-r^T'U-h^rfflt/^c fit, CCDI*^©^^:/ 
U - M± , Wfc:3Wfc:3fir3<i§*tiHfl^-*fc:*/jN©|»«;&#L, -7a^tu77$MO^ 

[ 0 0 8 2 ] 

Sft, *^*fi<OJ^ffi4<DHU^"$W3i^73^tt, r>7'l/-h?7f V^tSltSf IlHi 
[ 0 0 8 3 ] 

y^U-h^yfyyilT^IStlft. *M^ifi-^l/>ftt)H^|0!Sg073lSlti:i^»i 

•? % tMm<o — wtfwnfrz&frtiizm&tfi&Zo d©<t^**^T-fe, * m © ^ gp © m 

o £ ft > 7x^7a(pj{c*M^jS?"^.573(o]lc^i()-rs^-a-Tfe, *ffl«D — SBtfB^tcStoT 
[ 0 0 8 4 ] 

& W 3 § fi 3fi ^ ft C h £ ffl £ L ft ± T- , *Mrtg|5<r)T->^ , U-h'NCD^t)^^^-i' = 

ffl«*«0*^cfcTOlllBO3^^waE(*fcJ:tfffiH©^nic»*Sba^ftii), 3 # 
7t±0»I^(Dt1-SijT'#^<*«o b *» L s C C T* t± , ^SttfU — IfU-^fCt 5f left 
fflt* fr T V S C t *^ & . H»«OifCD9»T?£*Lftf VT'l/- h t*5*^fJ$f?J 
ft 46 , 3 & 7C 65 * m fit » Wfi^OttfflfcJgfBWfcftfft-Cfc&^V^U-hOtfJDe*. 
# RT £ i: ft <S o 
[ 0 0 8 5 ] 

jnsfect'i^^, * <o s m z m ®t l ^ tE a ic & ^ t a z ^ se ri m t* s c 1 1± ^ n 

"XT o 

[0ffi<Df§im#M] 

[Si] ^SSWoHSfto^lRio^x^AW^H 

[02] **7©*W'\©J§«ffi«i:M3RKj£©Siiil3ig 

[03] U-1fU-*©«&j£©«?fc*ffittHll$©&||^#fl!>Sil!l!BI 

[04] J»M©®fl^{fcC*£©M#Mtt 

[05] u-ifu-^o3fia»**wffltft*P54i«sf»jo»ffi«o»»a{bojKMiii 

[06] u--»fU-^o«affiBi:H«±TOJl«ffiK, *££©M©t&0.S0 
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y <o K 0 

BH0 

[09] u-tr u-^k*^5o*ttBi, .t t>* ^ n -r n © w m * us *t a k ff ? c t # 
m ft mm t <d mm*?*? ? 57 

SJBJ3 0 

[01 3] ftmr->?u - h tj£j3-^<DT>7 p u - hmmcom?*7F.-?m 
^±o{ubm<i©s{b^0 

[ ft ^ O IK W ] 

5gmgp, 6 -§sfi^#sff 7 • •■a«5pjffl-po*iW3ii*w, 8 ••• \s — *f\s — i?wrmm 
us as* 9 ■■■mm * * u , 1 o-*«t v^u- 1 1 ••■ « w is m & a as , 1 2 •• 

H^jaaifiMdfi'isw^gp, 1 3 ••• m-stmmffl, 1 4 -a* 5©*i, 1 5-u-ifi/- 

^C0X + + — > ^ ffi . 1 6 ••• # * ^ ©Tfcfflfc «fc U — If U— ^© ^'frWL 2 OA, 2 0 B 
-|OSS> 2 1 •••K±£lfS(, 3 1 - *^7l/>X > 3 2 -HI£<D*W©4i£^ 3 3- 

mmm. 4 1 -#!Bfy^i/-hff«^oB», 4 2-a*jh«, 43-^ttisH, 51 

••• P-if U— PtfltiaPi , 5 2-A^7iSlft, 5 3 - P — P — #<Dj3tf&miM9\-W& Rl 

ag&^^L 54-i8«iaa©7?* t wii!aEif-w« t Rr(*afs«. 5 5 ••■ u-if u— ^©n-jRis 
teftmm. 5 6 ■m»mm<DVrmmm#mm, 6 1 -^if h , 6 2 - rtw-r > 

T'^-h, 6 3 ••■ Mm L ft -f > 7" h % 6 4 ■ • * W F*3 SP il 8fr ffl T" > 7 U — h > 6 5 - ¥ 

i^lljBBfrffl-rVT'U-h, 7 1 - rtlfyT'l/- hCifil, 7 2 -rtlf >7L/- hCD 
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